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(54) ACTIVE MATRIX LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To provide an active matrix liquid crystal 
display element with which a screen extremely 
brighter than the screen of a TN type is obtainable 

i i- _ r i _x i i:„Ui u. . 
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displayed wilfi a bumulcnL contrast. 

CONSTITUTION: A combined liquid crystal/high 

polymer film 20 formed by dispersing liquid crystals 

into a high polymer layer is disposed between a rear 

surface side substrate 1 disposed with pixel 

electrodes 3 and active elements (TFTs) 4 and a front 

surface side substrate 2 provided with counter 

electrodes 10. The rear surface side substrate 1 is 

provided with red phosphor films 1 1a which emit red 

fluorescence, green phosphor films 11b which emit 

green fluorescence and blue phosphor films 1 1c which 

emit blue fluorescence by alternately lining up these 

films in respective correspondence to the respective 

pixel electrodes 3. In addition, the areas of the pixel 

electrodes 3 to which the blue phosphor films 1 1c 

having the low intensity of the generated fluorescence among the phosphor films for 
respective colors correspond are set larger than the areas of the pixel electrodes 3 to which 
the red and green phosphor films 11a, 11b having the high intensity of the generated 
fluorescence correspond. 
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CLAIMS 


[Claim(s)) 

[Claim l] The active matrix liquid crystal 
display element which is characterized by 
providing the following and which 
displays a color picture. The 1st substrate 
which arranged two or more active 
elements which are equivalent to two or 
more pixel electrode and each [ these ] 
pixel electrode, respectively. The 
connterelectrnde which the 
aforementioned pixel electrode counters. 
[(Maim 2] The fluorescent substance film 
of two or more colors is an active matrix 
liquid crystal display element according 
to claim 1 characterized by the area of the 
pixel electrode to which it is with the red 
fluorescent substance film which emits 
red fluorescence, the green fluorescent 
substance film which emits green 
fluorescence, and the blue fluorescent 
substance film which emits blue 
fluorescence, and the aforementioned 
blue fluorescent substance film 
corresponds being larger than the pixel 
electrode to which the aforementioned 
red fluorescent substance film and a 
green fluorescent substance film 
correspond. 

[Claim The area of the pixel electrode 
to which a green fluorescent substance 
film corresponds is an active matrix 


than the pixel electrode 1 to which a red 
fluorescent substance* film corresponds. 
[Claim 4] The area of the fluorescent 
substance film of each color is the active 
matrix liquid crystal display element of 
any one publication of the claim 1 
characterized by being almost the same 
as the area of the pixel electrode to which 
the fluorescent substance film 
corresponds - the claim 3, respectively. 
[(Maim f)\ It is the active matrix liquid 
crystal display element of any one 
publication of the claim 1 which the area 
of the pixel electrode to which the 
fluorescent substance film of each color 
corresponds differs mutually, and is 
characterized by the area of the 
fluorescent substance film of each 
aforementioned color being almost the 
same respectively, and the area being 
more than the area of the largest pixel 
electrode of the aforementioned pixel 
electrodes - the claim 


DKTAILKI) DESCRIPTION 


[Detailed Description of the Invention] 
[0001 1 

[Industrial Application! this invention 
relates to the active matrix liquid crystal 
display element which displays a color 
piet ure. 
[0002] 

(Description of the Prior Art] 


1 


element. A this TN type active matrix 
liquid crystal display element The 1st 
substrate which arranged two or more 
active elements which are equivalent to 
two or more pixel electrode and each 
I these ] pixel electrode, respectively, 
While making the electrode forming face 
counter mutually, arranging the 2nd 
substrate which prepared the 
eounterelectrode which the 
aforementioned pixel electrode counters 
and preparing the layer of a pneumat ic 
liquid crystal between both this substrate 
The liquid crystal display element which 
arranges a polarizing plate, respectively 
and displays color pictures, such as a full 
color picture and a multicolor picture, on 
the superficies side of both the 
aforementioned substrates It has the 
composit ion of having made either of bot h 
the aforementioned substrates equivalent 
to each aforementioned pixel electrode, 
respectively, having arranged the light 
filter of two or more colors ( for example, 
red, green, three blue colors) in by turns 
to it, and having prepared. 
[0003] In addition, on the electrode 
forming face of both the aforementioned 
substrates, the orientation film which 
regulates the array direction of a liquid 
crystal molecule, respectively is prepared, 
and the molecule of liquid crystal is 
carrying out the twist array on about 
90-degree twist square among both 
substrates. Moreover, the polarizing plate 
of the couple arranged at the external 


surface side of both substrates, 
respectively makes the transparency 
shaft of each other parallel mostly, and is 
prepared. 
10004] 

[Problem(s) to be Solved by the 
Invention] However, the Above TN type 
active matrix liquid crystal display 
element has the problem that it is 
difficult to obtain the color display of 
sufficient luminosity. The linearly 
polarized light of the incident light from 
the outside is carried out with one 
polarizing plate, and it carries out 
incidence of this to a liquid crystal layer. 
The light which passed along the 
non electric-field field (field which has a 
liquid crystal molecule in a twist array 
state) among the light which passed 
along the liquid crystal layer is absorbed 
with the polarizing plate of another side. 
In order that only the light passing 
through the electric -field impression field 
(field which the liquid crystal molecule 
started and arranged) may penetrate and 
carry out outgoing radiation of the 
polarizing plate of aforementioned 
another side, In order that the quantity of 
light loss by the optical absorption in a 
polarizing plate may be large, and may 
make only the light of the w ; ave length 
region of pinpointing [ a light filter ] of 
the lights penetrate and the light of other 
wavelength regions may absorb The color 
picture which is because the quantity of 
light loss by the optical absorption in a 
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light filter is also largo, therefore is 
displayed will berome quite dark 
compared with the luminosity of the 
incident light to a liquid crystal display 
element. 

[00051 Especially the quantity of light 
loss by this optical absorption is 
remarkable in a rear- face side in the 
reflected type liquid crystal display 
element which has arranged the 
reflecting plate, a reflected type element 
Since the light which displays using the 
nature! !i tr ht or indoor !i (r ht?n* r l ,,r ht 
carries out 1 light ] incidence from the 
front face side of an element, and it is 
reflected by the reflecting plate by the 
side of a rear face, and carries out 
outgoing radiation to a front face side 
passes along the polarizing plate and 
light filter of a couple by a unit of 2 t imes, 
respectively, a quantity of light loss 
becomes quite large, and a display image 
becomes extremely dark. 
[000G] in addition, with the penetrated 
type (dement used for a rear face side for 
a back light, arranging, to this reflected 
typo element Since the* light winch 
carries out I light 1 incidence from a 
rear-face side, and carries out outgoing 
radiation to a front face 1 sitlo only passes 
the polarizing plate and light filter of a 
couple along each by a unit of 1 time. 
Although the quantity of light loss by the 
optical absorption in a polarizing plate 


element, the luminosity of a display 
image still becomes quite dark compared 
with the luminosity of the lighting light 
from a back light. 

[0007] And with the liquid crystal display 
element which the luminous intensities 
colored by the light filter of each color 
differ, for example, was equipped with the 
light filter of red, green, and blue, since it 
is extremely low, the conventional liquid 
crystal display element also has the 
problem that blue coloring luminous 
intensity haw the thin display of a blue 
pixel compared with rod and a green 
coloring light. 

[0008] this invention lessens the loss of 
light sharply and aims at offering the 
active matrix liquid crystal display 
element which can display a very bright 
color picture and can moreover also 
display the pixel of a color with optical 
low intensity by sufficient thickness. 
[00091 

[Moans for Solving the Problem) The 
active matrix liquid crystal display 
element of this invention The 1st 
substrate which arranged two or more 
active elements which are equivalent to 
two or more pixel electrode and each 
[ these ] pixel electrode, respectively. 
While making the electrode forming face 
counter mutually arranging the 2nd 
substrate which prepared the 
eountoreleetrode which the 
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macromolecule bipolar membrane which 
distributed liquid crystal in the 
macromolecule layer between both this 
substrate Make each aforementioned 
pixel electrode correspond, respectively, 
and arrange in by turns the fluorescent 
substance film of t wo or more colors 
which emit the fluorescence of a mutually 
different color at least to one side of both 
the aforementioned substrates, and it is 
prepared in it. And it is characterized by 
making larger than the pixel electrode to 
which a fluorescent substance film with 
the high intensity of generating 
fluorescence corresponds area of the pixel 
electrode to which a fluorescent 
substance film with the low intensity of 
generating fluorescence corresponds 
between two fluorescent substance films 
which emit the fluorescence of a different 
color. 

[0010] In this invention, when it is with 

the red fluorescent substance film with 
which the fluorescent substance film of 
two or more aforementioned colors emits 
red fluorescence, the green fluorescent 
substance film which emits green 
fluorescence, and the blue fluorescent 
substance film which emits blue 
fluorescence, area of the pixel electrode to 
which the aforementioned blue 
fluorescent substance film corresponds at 
least is made larger than the pixel 
electrode to which the aforementioned 
red fluorescent substance film and a 
green fluorescent substance film 


correspond. In addition, it is more 
desirable to make larger than the pixel 
electrode to which a red fluorescent 
substance film corresponds area of the 
pixel electrode to which the 
aforementioned green fluorescent 
substance film corresponds in this case. 
[001 1] Moreover, may make area of the 
fluorescent substance film of each color 
almost the same as the area of t he pixel 
electrode to which the fluorescent 
substance film corresponds, respectively 
and Or only t he area of the pixel electrode 
to which the fluorescent substance film of 
each color corresponds is changed 
mutually and area of the fluorescent 
substance film of each aforementioned 
color may be made almost respectively 
the same, and should just carry out area 
of the fluorescent substance film of each 
color in that case more than the area of 
the largest pixel electrode of the 
aforementioned pixel electrodes. 
[00121 

[Function] Namely the active matrix 
liquid crystal display element, of this 
invention is displayed using dispersion 
and transparency of the light in liquid 
crystal / macromolecule bipolar 
membrane, the light in which the 
molecule of the liquid crystal currently 
distributed in the macromolecule layer of 
this bipolar membrane has turned 
[ light 1 to various directions in the state 
where electric field are not impressed, 
and passes along the aforementioned 
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bipolar membrane by this state is 
scattered about, and a pixel will be in a 
dark state. Moreover, if electric field are 
impressed between the pixel electrode of 
both the above-mentioned substrates, 
and a counterelectrode. it penetrates 
without the light by which a liquid 
crystal molecule starts and carries out 
orientation, and passes along the 
aforementioned bipolar membrane hardly 
receiving a light-scattering operation, 
and a pixel will be in the Ming state. 

aforementioned pixel electrode was made 
to correspond, respectively, the 
fluorescent substance film of two or more 
colors which emit the fluorescence of a 
color which is mutually different in at 
least one side of both the substrate was 
arranged in by turns and it has prepared 
in this liquid crystal display element, the 
color of the Ming display is a color of the 
fluorescence which the aforementioned 
fluorescent substance film emits, 
therefore a pixel can be colored, without 
using a light filter. 
[OOMl And since a polarizing plate 
indispensable to a TN type liquid crystal 
display element is unnecessary since it is 
what is displayed using dispersion and 
transparency of the light in liquid crystal 
/ macromolecule bipolar membrane, and a 
light filter is also unnecessary in order for 
a fluorescent substance film to color a 


the optical absorption in a polarizing 
plate and a light filter. 
[0015] Moreover, since it is what the 
above-mentioned fluorescent substance 
film makes only the light of the specific 
wavelength region of the lights penetrate 
like a light filter, the light of other 
wavelength regions absorbs, does not 
consider as coloring light, and emits 
fluorescence by the absorption luminous 
energy, the luminous intensity colored by 
this fluorescent substance film is far high 

rnmniirefl with t ho mlnrim* luminous 

intensity by the light filter. 
[OOlGl Therefore, according to this liquid 
crystal display element, the loss of light 
can be lessened sharply and a very bright 
color picture can be displayed. The 
intensity of generating fluorescence and 
the area of the pixel electrode to which a 
low fluorescent substance film 
corresponds between two fluorescent 
substance films which emit the 
fluorescence of a different color in this 
liquid crystal display element Since it is 
made larger than the pixel electrode to 
which a fluorescent substance film with 
the high intensity of generating 
fluorescence corresponds, the intensity of 
the aforementioned generating 
fluorescence can display greatly the pixel 
colored with a low fluorescent substance 
film. i.e.. a pixel with weak color intensity, 
and can also display t he* pixel of the low 
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[0017] 

[Example] Hereafter, the example of this 
invention is explained with reference to a 
drawing. Drawing 1 is some cross 
sect ions of an active matrix liquid crystal 
display element showing the 1st example 
of this invention. In addition, the liquid 
crystal display element of this example is 
a reflected type thing which has arranged 
the reflecting plate 30 at the rear face. 
[0018] In dr awin g 1 , the rear- face side 
substrate of a liquid crystal device and 
the upper substrate 2 of the lower 
substrate 1 are front face side substrates. 
These substrates 1 and 2 are transparent 
substrates which consist of a glass plate 
etc., two or more transparent pixel 
electrodes 3 arranged in the line writing 
direction and the direction of a train and 
two or more active elements 4 which are 
equivalent to each [ these ] pixel electrode 
3, respectively are arranged by the 
rear -face side substrate 1, it migrates to 
the whole surface mostly and the 
transparent counterelectrode 10 which 
all the pixel electrodes 3 of the 
above-mentioned rear -face side substrate 
1 counter is formed in the front- face side 
substrate 2. 

[0019] The above-mentioned active 
element 4 is TFT (TFT), this TFTl The 
gate electrode 5 formed in the 1st page of 
the above-mentioned rear-face side 
substrate, and this gate electrode 5 The 
wrap gate insulator layer 6, It consists of 
a semiconductor film 7 which consists of 


a Si which was made to counter with the 
aforementioned gate electrode 5, and was 
formed on the aforementioned gate 
insulator layer 6 (amorphous silicon), and 
the source electrode 8 and the drain 
electrode 9 formed on the both sides 
section of this semiconductor film 7. 
[0020] In addition, although not 
illustrated, the gate line (address line) 
which supplies a gate signal to the above 
TFT 4, and the data line which supplies 
the data signal according to image data to 
the above TFT 4 are wired by the 
rear face side substrate 1, the gate 
electrode 5 of TFT4 was formed in the 
aforementioned gate line at one, and the 
drain electrode 9 is connected with the 
aforementioned data line. 
[0021] Furthermore, each pixel electrode 
3 arranged in this rear- face side 
substrate 1 is made to correspond, 
respectively, and red fluorescent 
substance film 11a which emits the 
fluorescent substance film of two or more 
colors which emit the fluorescence of a 
mutually different color to the 
above-mentioned rear-face side substrate 
1, for example, red fluorescence, green 
fluorescent substance film lib which 
emits green fluorescence, and blue 
fluorescent substance film 11c which 
emits blue fluorescence arrange by turns, 
and is prepared. 

[0022] All, these fluorescent substance 
films 11a, lib, and 11c absorb light, emit 
coloring fluorescence, and as the 
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fluorescent substance films 11a. Ill), and 
lie of this example expanded and showed 
the part to drawing 2 , they mix a 
fluorescent substance 13 in the state of 
scattering into the transparent base 
material 12. 

[00231 In addition, the above-mentioned 
transparent base material 12 is a 
transparent resin which consists of 
acrylic resin, vinyl chloride resin, alkyd 
resin, an aromatic sulfonamide resin, a 
urea resin, melamine resin, 
benzomianamine resins, those ****** 
coalesce, etc. 

[0024 1 Moreover, the above mentioned 
fluorescent substance 13 has the detailed 
wavelength conversion function which 
this fluorescent substance 13 absorbs 
light other than a specific wavelength 
region (wavelength region of the 
fluorescence color which a fluorescent 
substance 13 emits) by grinding granular, 
and emits the light of the aforementioned 
specific wavelength region by the 
absorption luminous energy for the 
fluorescence material which dyed the 
resin or other transparent resins which 
were used for the above-mentioned base 
material 12 by the fluorescent dye. 
[00251 The red system fluorescent 
substance which absorbs light other than 
a red wavelength region, and emits the 
light of a red wavelength region is used 
for above-mentioned red fluorescent 


system fluorescent substance which 
absorbs light other than a green 
wavelength region, and emits the light of 
a green wavelength region is used, to blue 
fluorescent substance film 11c The blue 
system fluorescent substance which 
absorbs light other than a blue 
wavelength region, and emits the light of 
a blue wavelength region is used. 
Therefore, red fluorescent substance film 
11a emits the red fluorescence which the 
aforementioned red system fluorescent 
substance emits, green fluorescent 
substance film 1 lb emits the green 
fluorescence which the aforementioned 
green system fluorescent substance emits, 
and blue fluorescent substance film 11c 
emits the blue fluorescence which the 
aforementioned blue system fluorescent 
substance emits. 

[002G] The above-mentioned fluorescent 
substance films 11a, lib, and 11c what 
mixed the resin material and the 
fluorescent substance 13 which become 
the 1st page of a rear- face side substrate 
with a base material 12 at a desired rate 
It applies to predetermined thickness by 
print processes or the spin coat method, 
and is formed by the method of stiffening 
the account resin material of back to 
front, and these fluorescent substance 
films 1 la. 1 lb. and 1 lc are covered by the 
gate insulator layer 0 of the above TFT A. 
[00271 This gate insulator layer 0 is a 
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electrode 3 is formed on the 
aforementioned gate insulator layer 6, 
and is connected to the source electrode 8 
of TFT4 which corresponds in the end 
section. 

[0028] Moreover, the pixel electrode 3 to 
which the above-mentioned red 
fluorescent substance film 11a 
corresponds, the pixel electrode 3 to 
which the above-mentioned green 
fluorescent substance film lib 
corresponds, and the pixel electrode 3 to 
which the above-mentioned blue 
fluorescent substance film 11c 
corresponds change the area mutually, 
and are formed. 

[0029] Thus, changing mutually the area 
of the pixel electrode 3 corresponding to 
the fluorescent substance films 11a. lib, 
and 11c of each color is for the intensity of 
generating fluorescence to display greatly 
the pixel colored with a low fluorescent 
substance film, i.e., a pixel with a weak 
color, and to also display the pixel of the 
low color of optical intensity by sufficient 
thickness among the fluorescent 
substance films 11a, lib, and 11c of each 
aforementioned color. 
[00301 Namely, the red whom the 
above-mentioned red fluorescent 
substance him 11a, green fluorescent 
substance film lib, and blue fluorescent 
substance film 11c emit, For the intensity 
of the fluorescence of green and blue, the 
intensity of the blue fluorescence which 
t he intensity of the red fluorescence 


which differs mutually and red 
fluorescent substance film 11a emits is 
the highest, the intensity of the green 
fluorescence which green fluorescent 
substance film lib emits is weaker than 
the aforementioned red fluorescence a 
little, and blue fluorescent substance film 
1 lc emits is a low most. 
[0031] The next [table l] shows the result 
which measured the fluorescence 
intensity in the effective wavelength 
range, fluorescence peak wavelength, and 
peak wavelength of fluorescence which 
irradiate the natural light (white light) of 
the same intensity as the fluorescent 
substance films 11a, lib, and 11c of each 
above-mentioned color, and each 
generates. In addition, the 
aforementioned effective wavelength 
range is a wavelength region of the 
fluorescence more than the intensity 
which can be used for a display, and 
fluorescence intensity is a relative value. 
[0032] 
[Table l] 




ttfeit t 


ft » *l ft * (m) 

($*«) 

355-425 
( 70) 

394-500 
(106) 

386-600 
(214) 

Mb'-* iifi <n) 

ft ft as mm 

446 

510 

6 06 

967 

1963 

1205 


[0033] As shown in this the [table l], the 
red fluorescence which red fluorescent 
substance film 11a emits has the 
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fluorescence intensity as high as "1205" 
in peak wavelength, and as for the 
intensity of this red fluorescence, 
moreover, M 38(H>()()" are I the bandwidth 1 
enough as an effective wavelength range 
for a latus (6(X)-38(>=214) reason. 
[0034] On the other hand, although the 
green fluorescence which green 
fluorescent substance film lib emits has 
the fluorescence intensity quite as high 
as "19(i3" in peak wavelength, the 
bandwidth (500-395=100) compares an 
effect ive wavelength range with the 
bandwidth (214) of the aforementioned 
red fluorescence by "395-500", and since 
it is quite narrow, the intensity of this 
green fluorescence is a low a little from 
red fluorescence. 

[0035] The blue fluorescence which blue 
fluorescent substance film 11c emits has 
the fluorescence intensity as low as "967" 
in peak wavelength, and moreover, also 
for an effective wavelength range, at 
"355-425". since the bandwidth 
(425-355=70) is still narrower than the 
bandwidth (30(0 of the aforementioned 
green fluorescence, the intensity of this 
blue fluorescence is ;i low more nearly 
further than green fluorescence. 
[003f)| Then, in this example, area of t he 
pixel electrode 3 to which the intensity of 
generating fluorescence carries out 
sufficiently more greatly than the area of 
the pixel electrode 3 to which red 


area of the* pixel electrode 3 to which low 
blue fluorescent substance film 11c 
corresponds most, and green fluorescent 
substance film 1 lb corresponds is 
enlarged a little from the area of the pixel 
electrode 3 to which the aforementioned 
red fluorescent substance film 11a 
corresponds. 

10037] It sets to drawing 1 and is Wa. The 
electrode width efface of the pixel 
electrode 3 to which red fluorescent 
substance film 11a corresponds, and Wb 
The electrode width efface of the pixel 
electrode 3 to which green fluorescent 
substance film lib corresponds, and We- 
lt is the electrode width efface of the 
pixel electrode 3 to which blue fluorescent 
substance film 11c corresponds, and these 
pixel electrode width efface is Wa <Wb 
<Wc. It has a relation. 
|()038] In addition, in this example, the 
pixel electrode 3 to which red fluorescent 
substance film 11a corresponds, the pixel 
electrode 3 to which green fluorescent 
substance film 1 1 b corresponds, and the 
pixel electrode 3 to which blue fluorescent 
substance film 1 le corresponds are 
formed by array pitch to which a these 
pixel intereleetrode interval becomes 
almost equal, and the fluorescent 
substance films 11a, lib. and 11c of each 
color are formed in the respectively 
almost same area as the pixel electrode 3 
to which it corresponds. 
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front -face side substrate 1? are joined 
through the sealant of the shape of a 
frame which is not illustrated at the 
periphery marginal part, and liquid 
crystal / macromolecule bipolar 
membrane 20 is formed in the field 
surrounded by these substrates 1 and the 
aforementioned sealant between two. 
[0040] This liquid crystal / macromolecule 
bipolar membrane 20 distribute liquid 
crystal in a macromolecule layer, and this 
bipolar membrane 20 is making the 
structure where liquid crystal was 
confined in each opening section of the 
macromolecule layer 21 polymerized so 
that it might have a cross section like 
sponge, respectively. In drawing 1 , 22 is 
the liquid crystal section in a bipolar 
membrane 20 (portion in which liquid 
crystal was confined). 
[0041] In addition, a dielectric anisotropy 
uses a positive pneumatic liquid crystal 
for the aforementioned liquid crystal and 
the dichromatic dye of a black system is 
made to mix into this liquid crystal in 
this example. Drawing 3 is an expanded 
sectional view in the non -electric-field 
state and electric-field impression state of 
the one liquid crystal section 22 of the 
above-mentioned bipolar membrane 20, 
in drawing, A shows the molecule of 
liquid crystal and B shows the molecule 
of the aforementioned dichromatic dye. 
[0042] The above-mentioned liquid 
crystal display element can be 
manufactured by the method of carrying 


out pouring restoration of the mixed 
solution of the polymeric materials which 
carry out polymerization reaction by light, 
and the liquid crystal which added the 
dichromatic dye by the vacuum 
pouring-in method, irradiating 
ultraviolet rays at this restoration 
solution, and making the aforementioned 
polymeric materials photopolymerizing 
from the inlet which a part of 
aforementioned sealant was made 
missing, and was formed between both 
this substrate 1 and 2, after joining the 
substrates 1 and 2 of a couple through a 
sealant. In addition, the aforementioned 
inlet is closed after photopolymerization 
of the restorat ion back of a solution, or a 
macromolecule. 

[0043] Thus, if ultraviolet rays are 
irradiated at a substrate 1 and the 
above-mentioned mixed solution with 
which it was filled up among two, the 
polymeric materials in the state of a 
monomer or oligomer will serve as a 
macromolecule by the radical 
polymerization reaction which the radical 
of the molecule which radicalizes when 
the double bond is cleared, and adjoins 
each other combines mutually, and liquid 
crystal will carry out phase separation by 
polymer ization of these polymeric 
materials. 

[0044] For this reason, the polymerized 
macromolecule layer 21 has a cross 
section like sponge, liquid crystal is shut 
up by each crevice section of this 
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macromoleeule layer 21. and the liquid 
crystal / macromoleeule bipolar 
membrane 20 of the structure mentioned 
above are formed in it, respectively. The 
formation method of this bipolar 
membrane 20 is a method called 
photopolymerization phase separation 
method. 

l()(M. r )l In addition, as for the UV 
irradiation to the above-mentioned 
restoration solution, it is desirable 1 to 
carry out from the front face side 
jjniwtj^iin [ in which the count oreb*'** rn 'l (l 
10 was formed ] 2 side, and since the 
aforementioned counterelectrode 10 is an 
electrode of the shape of an one sheet film 
of the front face side substrate 2 mostly 
formed over the whole surface, if 
ultraviolet rays are irradiated from this 
front -face side substrate 2 side, it 
irradiates ultraviolet rays almost equally 
at the aforementioned whole restoration 
solution, and can obtain homogeneous 
liquid crystal / macromoleeule bipolar 
membrane 20. 

|0(M(J] And after a liquid crystal display 
element forms above-ment ioned liquid 
crystal / macromoleeule bipolar 
membrane 20. it pastes up a reflecting 
plate iU) on the superficies (rear face) of 
the rear- face side substrate 1. and is 
completed. In addition, this reflecting 
plate M) makes the reflective film ^2 put 
on the front face of a base sheet :}1 which 


(aluminum) film which split -face-ized the 
front face, a white reflective film with the 
light scattering side which consists of Ha 
S(M (barium sulfate), a specular 
reflection film which consists of Ag 
(silver). 

10047] The above-mentioned active 
matrix liquid crystal display element The 
molecule A of the liquid crystal of the 
liquid crystal section 22 which displays 
using dispersion and transparency of the 
light in liquid crystal / macromoleeule 
bipolar membrane. 20 and is distributed 
in 21 layers of maeromoleeules of this 
bipolar membrane 20 Since various 
directions are turned to in the state 
where electric field are not impressed as 
shown in (a) of drawing . and the 
molecule H of a dichromatic dye has 
turned to various directions similarly in 
the state of non electric field In case the 
light which carried out incidence from the 
front-face side of a liquid crystal display 
element passes along the aforementioned 
bipolar membrane 20. while being 
scattered about by light-scattering 
operation of the interface of the liquid 
crystal section 22 and macromoleeule 
layer 21 and the liquid crystal of the 
liquid crystal section 22. the greater part 
of this scattered light is absorbed by the 
dichromatic (lye. 

[0018] Small for this reason, the quantity 
of light which roaches the fluorescent 
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reflecting plate 30 on the back through 
the above-mentioned bipolar membrane 1 
20 in the nonelectric-field state -■ **** -■ 
Therefore, there are few amounts of 
fluorescence which the aforementioned 
fluorescent substance films 11a, lib. and 
11c emit, and amounts of reflected lights 
from the aforementioned reflecting plate 
30, and Moreover, such light does not 
almost have the light which carries out 
outgoing radiation to a front -face side 
since it is scattered about and absorbed 
as it mentioned above, when it passed 
along the aforementioned bipolar 
membrane 20 again, and a display pixel 
will be in a black dark state mostly, 
[0049] When electric field are impressed 
between the pixel electrode 3 of both the 
substrates 1 and 2, and a 
counterelectrode 10, moreover, as shown 
in (b) of drawing 3 In order to start 
uniformly to carry out orientation so that 
the molecule A of the liquid crystal of the 
liquid crystal sect ion 22 of the 
above-mentioned bipolar membrane 20 
may become a perpendicular mostly to 
the 1 or 2nd page of a substrate, to take 
to it. and for the molecule R of a 
dichromatic dye to start and to carry out 
orientation, A bipolar membrane 20 is 
penetrated without hardly receiving 
absorption by the dichromatic dye, either 
without the light which carried out 
incidence receiving most light-scattering 
operations by the bipolar membrane 20 
from the front -face side of a liquid crystal 


display element in the state of 
electric-field impression. 
[0050] For this reason, in the 
electric field impression state, while an 
incident light reaches the fluorescent 
substance films 11a. lib, and 11c on the 
rear face side substrate 1 through the 
above-mentioned bipolar membrane 20, 
t he rear-face reflecting plate 30 of an 
element is also reached through these 
fluorescent substance films 11a, lib, and 
11c. 

[0051] Moreover, the light which reached 
the reflecting plate 30 is reflected by this 
reflecting plate 30. in order that the light 
which reached the fluorescent substance 
films 1 la, 1 lb, and 1 lc may make this 
fluorescent substance film 12 generate 
fluorescence, the light reflected by the 
reflecting plate 30 and the fluorescence 
which the fluorescent substance films 11a, 
lib, and 11c emit penetrate the 
above-mentioned bipolar membrane 20 
again, outgoing radiation is carried out to 
a front face side, and a display pixel will 
be in the Ming state. 

[0052] And red fluorescent substance film 
11a which emits red fluorescence to the 
rear-face side substrate 1 in this liquid 
crystal display element. Since each pixel 
electrode 3 was made to correspond, 
respectively, and green fluorescent 
substance film lib which emits green 
fluorescence, and blue fluorescent 
substance film 11c which emits blue 
fluorescence were arranged in by turns 
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and prepared, the color of the Ming 
display It is the color of the fluorescence 
of the red and green which these 
fluorescent substance films 11a, lib. antl 
11c emit, antl blue, therefore a display 
pixel can be colored, without using a light 
filter, and red. green, and color display by 
the combination of a blue pixel can be 
performed. 

(005;]] If coloring of the above-mentioned 
pixel is explained, it will set for the 
above-mentioned liquid crystal display 

nlnnuin* A 1 1 Vi o 11 1 r }i }1 k rn H or*t or 1 1 1m 
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reflecting plate 30 of the rear face of an 
element through the fluorescent 
substance films 11a. lib. and 11c as the 
light which penetrated liquid crystal / 
macromoleculc composite 20 shows 
drawing 2 by the solid line arrow, and the 
reflected light carries out outgoing 
radiation through the fluorescent 
substance films 11a, lib. and 11c again 
In case a certain amount of light of the 
light passes along a fluorescent substance 
film, it shines upon the fluorescent 
substance 13 currently distributed in the 
film. 

[005 1 1 or [ and / that a Hut ireseont 
substance 13 makes the light of a specific 
wavelength region i.e.. the light of tin 1 
same wavelength region as the 
fluorescence color which a fluorescent 
substance 13 emits, penetrate among the 
light winch shone upon this fluorescent 


absorbs and emits the light (fluorescence) 
of the aforementioned specific 
wavelength region by the luminous 
energy 

[0055] In addition, although outgoing 
radiation of a part of fluorescence of them 
is carried out to the rear-face side of a 
fluorescent substance film since it is 
emitted to the circumference of a 
fluorescent substance 13 as the dashed 
line arrow showed the fluorescence which 
a fluorescent substance 13 emits to 
flrMwinir "> it is; roflot^ti^i] by the reflecting 
plate 30 and outgoing radiation of this 
fluorescence is again carried out to the 
front face side through a fluorescent 
substance film. As for this, the same is 
said of the light reflected with the light 
and the fluorescent substance 13 which 
penetrated the fluorescent substance 13. 
[0056] Therefore, the light which carries 
out outgoing radiation to the front-face 
side of the above-mentioned fluorescent 
substance films 11a. lib, and 11c The 
light which penetrated the fluorescent 
substance film, without hitting a 
fluorescent substance 13. and the 
fluorescence emitted from the 
aforementioned fluorescent substance 13. 
Whether the aforementioned fluorescent 
substance 13 is penetrated Or since it is 
the reflected light (light of the same 
wavelength region as the fluorescence 
color which a fluorescent substance 13 
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hitting a fluorescent substance 13 is the 
white light, The color of the light which 
carries out outgoing radiation to the 
front face side of the fluorescent 
substance films 11a. lib, and 11c, i.e., the 
color of a pixel displayed, is a color of the 
fluorescence which the aforementioned 
fluorescent substance 13 emits. In 
addition, the concentration of the color of 
this pixel is decided by the amount of 
mixing of the fluorescent substance 13 in 
a fluorescent substance film. 
[0057] Thus, since a polarizing plate 
indispensable to a TN type liquid crystal 
display element is unnecessary since it is 
what is displayed using dispersion and 
transparency of the light in liquid crystal 
/ macromolecule bipolar membrane, and 
the fluorescent substance films 11a. lib, 
and 11c can color a pixel and a light filter 
is also unnecessary, the above-mentioned 
liquid crystal display element does not 
have a quantity of light loss by the optical 
absorption in a polarizing plate and a 
light filter. 

10058] Moreover, the above-mentioned 
fluorescent substance films 11a, lib, and 
11c It is not what is made to penetrate 
only the light of the specific wavelength 
region of the lights like a light filter, and 
the light of other wavelength regions 
absorbs, and is made into coloring light. 
Since it is what emits fluorescence by the 
absorption luminous energy, the 
luminous intensity colored by these 
fluorescent substance films 11a, lib, and 


11c is far high compared with the coloring 
luminous intensity by the light filter. In 
addition, in order that the 
above-mentioned fluorescent substance 
films 11a and lib and the fluorescent 
substance 13 in 11c may emit 
fluorescence not only by the light but by 
the wavelength light of the area out side a 
visible light pattern, the fluorescence 
emitted from the fluorescent substance 
films 11a, lib. and 1 lc is the light of high 
brightness. 

[0059] Therefore, according to the 
above-mentioned liquid crystal display 
element, the loss of light can be lessened 
sharply and a very bright color picture 
can be displayed. Moreover, in the 
above-mentioned example, since the 
dichromatic dye of a black system is 
made to mix into the liquid crystal of 
liquid crystal / macromolecule bipolar 
membrane 20, the color of a dark display 
is black, therefore the color picture 
displayed is a picture of high contrast. 
[0060] In this liquid crystal display 
element, the intensity of generating 
fluorescence and the area of the pixel 
electrode 3 to which low blue fluorescent 
substance film 11c corresponds among 
red, green, and the fluorescent substance 
films 11a, lib, and 11c that emit the 
fluorescence of each blue color Since it is 
made larger than the pixel electrode 3 to 
which red fluorescent substance film 11a 
with the high intensity of generating 
fluorescence and green fluorescent 
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substance film lib correspond, (he pixel 
colored by the aforementioned blue 
fluorescent substance film 11c, i.e.. a blue 
pixel with weak color intensity, can be 
displayed greatly, and this blue pixel can 
also be displayed by sufficient thickness. 
[0061] As mentioned above, moreover, the 
intensity of the green fluorescence which 
green fluorescent substance film lib 
emits Although it is lower than the 
intensity of the red fluorescence which 
red fluorescent substance film 11a emits 
;i little in the above-mentioned example 
Since area of the pixel electrode 3 to 
which the aforementioned green 
fluorescent substance film lib 
corresponds is also enlarged a little from 
the area of the pixel electrode 3 to which 
red fluorescent substance film 11a 
corresponds. The pixel colored by this 
green fluorescent substance film lib. i.e., 
a green pixel, can be displayed somewhat 
greatly, and this green pixel can also 
display it by sufficient thickness. 
[0062] In this case, if the surface ratio of 
each pixel electrode 3 to which red. green, 
and the blue fluorescent substance films 
11a. lib. and 1 lc correspond is chosen 
according to the 1 intensity ratio of t he 
fluorescence which the fluorescent 
substance films 11a. lib. and 11c of each 
aforementioned color emit, although the 
color balance 1 of red. green, and blue will 
also become good If area of the 1 pixel 


considerably conspicuous and resolution 
will become bad, as for the surface 1 ratio 
of each aforementioned pixel electrode 3, 
choosing in consideration of resolution is 
desirable. 

[0063] In addition, although the 
fluorescent substance films 11a. lib. and 
11c in the above-mentioned example mix 
only a fluorescent substance 13 in the 
transparent base material 12 If the 
aforementioned fluorescent substance 
films 11a. lib. and 11c are made to 
penetrate the light of the wavelength 
region corresponding to the color of the 
fluorescence which this fluorescent 
substance film emits and the light of 
other wavelength regions adds the color 
pigment (pigment used for the light filter) 
H to absorb as shown in drawing J Color 
purity of the light colored by the 
fluorescent substance films 11a, lib, and 
1 lc can be improved. 
[0064] In this case, a red pigment, is 
added to red fluorescent, substance film 
1 la, a green pigment is added to green 
fluorescent substance film 1 lb, and a blue 
pigment is added to blue fluorescent 
substance 1 film 1 lc. in addition, if a color 
pigment is added on the fluorescent 
substance 1 films 11a. lib. and 11c. since 
the light which passes along the 
fluorescent substance films 11a. lib, and 
1 lc will bo absorbed to some extent by the 
aforementioned pigment, although the 
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pigment moderately, its color purity is 
good and. moreover, it can obtain coloring 
reflected light also with sufficient 
intensity. 

[0065] Moreover, although the fluorescent 
substance films 11a. lib. and 11c in the 
above-mentioned example mix a 
fluorescent substance 14 in the 
transparent base material 12, these 
fluorescent substance films 11a, lib, and 
11c may make a transparent base 
material put on a substrate, may dye this 
transparent base material by the 
fluorescent dye, and they may form. 
[0066] Furthermore, with the liquid 
crystal display element of the 
above-mentioned example, although the 
reflecting plate 30 is formed in the 
superficies of the rear-face side substrate 
1, it may replace with this reflecting plate 
30, and a reflective film may be prepared 
in the inside side of the rear- face side 
substrate 1, and the fluorescent 
substance films 11a, lib, and 11c may be 
formed in piles with the pixel electrode 3. 
[0067] Drawing 5 is some cross sections of 
an active matrix liquid crystal display 
element showing the 2nd example of this 
invention, this example The reflective 
film 33 (the same thing as the reflective 
film 32 of the reflecting plate 30 shown in 
drawing 1 ) corresponding to each pixel 
electrode 3 is formed in the inside of the 
rear face side substrate 1. respectively. 
While covering this reflective film 33 by 
the gate insulator layer (transparent 


membrane) (5 of TFT 4 and forming the 
pixel electrode 3 on this gate insulator 
layer 6. the fluorescent substance films 
11a, lib, and 11c are formed on this pixel 
electrode 3. 

[0068] In addition, in this example, 
although the fluorescent substance films 
11a, lib. and 11c were formed on the 
pixel electrode 3. the fluorescent 
substance films 11a, lib, and 11c may be 
formed on the aforementioned gate 
insulator layer 6. and the pixel electrode 
3 may be formed on it at this and reverse. 
[0069] moreover, aluminum which 
split face ized the front face for the pixel 
electrode 3 which drawing 6 is some cross 
sections of an active matrix liquid crystal 
display element showing the 3rd example 
of this invention, and prepares this 
example in the rear face side substrate 1 
A film and Ag from - form by the 
becoming mirror-plane film, this pixel 
electrode 3 is made to serve as a reflective 
film, and the fluorescent substance films 
11a. lib. and 1 lc are formed on this pixel 
electrode 3 

[0070] In addition, if the example shown 
in above-mentioned drawing 5 and 
drawing 6 removes the point of having 
prepared the reflective film in the inside 
side of the rear face side substrate 1. and 
having formed the fluorescent substance 
films 11a, lib. and 11c in piles with the 
pixel electrode 3. since other composition 
is the same as the 1st example shown in 
drawing 1 . the overlapping explanation 
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attaches and omits a same sign to 
drawing. 

[0071] Moreover, although the fluorescent 
substance films 11a. lib, and 11c of each 
color are formed in the respectively 
almost same area as the pixel electrode 3 
to which it corresponds in the above 1st - 
the 3rd example Change mutually only 
the area of the pixel electrode 3 to which 
the fluorescent substance films 11a, lib, 
and 11c of each aforementioned color 
correspond. Area of the fluorescent 
substance films 11a, lib, and 11c of each 
color may be made almost respectively 
the same, and should just carry out area 
of the fluore scent substance films 11a, 
lib, and 11c of each color in that case 
more than the area of the largest pixel 
electrode of each pixel electrode 3. 
[0072] That is, drawing 7 is some cross 
sections of an active matrix liquid crystal 
display element showing the 4th example 
of this invention. The liquid crystal 
display element of this example the area 
of the fluorescent substance films 11a, 
lib, and 11c of each color, respectively 
While it is the same as the area of the 
largest pixel electrode 3 of each pixel 
electrode 3, i.e., the pixel electrode to 
which blue fluorescent substance film 11c 
corresponds, or enlarging slightly and 
arranging these fluorescent substance 
films 11a, lib, and 11c at constant pitch 
from it The fluorescent substance films 
11a. lib, and 1 lc of each aforementioned 
color are made to correspond, respectively, 


the pixel electrode 3 which changed area 
like the above 1st - the 3rd example is 
formed, and other composition is the 
same as the 1st example shown in 
drawing 1 , 

[0073] In addition, although area of the 
fluorescent substance films 11a, lib, and 
1 lc of each color is made the same as the 
area of t he largest pixel electrode 3, 
therefore the marginal part of red 
fluorescent substance film 11a and green 
fluorescent substance film lib has 
overflowed into the side of the pixel 
electrode 3 like drawing 7 in this example 
Since the flash section of this fluorescent 
substance film corresponds to the field 
where the electric field of liquid crystal / 
macromolecule bipolar membrane 20 are 
not impressed, i.e., the field absorbed by 
the dichromatic dye of a black system, 
while light is always scattered about, the 
portion corresponding to the flash section 
of the aforementioned fluorescent 
substance film will be in a black dark 
state mostly. 

[0074] Moreover, although this 4th 
example is a modification of the 1st 
example of the above Also in the liquid 
crystal display element which prepared 
the reflective film in the inside side of the 
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and 3rd examples mentioned above, and 
formed the fluorescent substance films 
11a, lib, and 11c in piles with the pixel 
electrode 3 Only the area of t he pixel 
electrode 3 to which the fluorescent 
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substance films 11a. Ill), and lie of each 
color correspond is changed mutually, 
and the area of the fluorescent substance 
films 11a, lib. and 1 lc of each color is 
good respectively as for more than an 
area of the largest pixel electrode of each 
pixel electrode 3. 

[()()' 7f>| In addition, although area of the 
pixel electrode 3 to which green 
fluorescent substance film lib 
corresponds is also enlarged a little in the 
above 1st - the 4th example from the area 
of the pixel electrode 3 to which red 
fluorescent substance film 11a 
corresponds the difference of the 
intensity of the green fluorescence which 
green fluorescent substance film lib 
emits, and the intensity of the red 
fluorescence which red fluorescent 
substance film 11a emits ■- **** -- since it 
is small, you may make almost the same 
as the area of the pixel electrode 3 to 
which red fluorescent substance film 11a 
corresponds area of the pixel electrode 3 
to which the aforementioned green 
fluorescent substance film lib 
corresponds 

|007(J] M oreover. in the above-mentioned 
example, although the pneumatic liquid 
crystal is used for the liquid crystal of 
liquid crystal / macromolecule bipolar 
membrane 20, this liquid crystal may be 
cholesterie liquid crystal, and since the 
molecular arrangement structure in a 


high, this cholesterie liquid crystal can 
indicate it darker by dark, and can make 
contrast of a display still higher. 
[0077] Furthermore, in the 
above-mentioned example, although the 
dichromatic (lye should be mixed for 
liquid crystal / macromolecule bipolar 
membrane 20 into liquid crystal, this 
bipolar membrane 20 may not be mixing 
the dichromatic dye into liquid crystal, 
and can perform the display by dispersion 
of the light in a non electric-field state, 
and transparency of the light in an 
electric-field impression state also by that 
case. Moreover, not only TFT but MIM etc. 
is sufficient as an active element. 
[0078] Moreover, in each example 
mentioned above, although the 
fluorescent substance films 11a, 111), and 
1 lc are formed in the rear-face side 
substrate 1, these fluorescent substance 
films 11a, lib, and 11c maybe formed in 
the front -face side substrate 2, and may 
form the fluorescent substance films 11a, 
1 lb. and 1 lc in both the rear- face side 
substrate 1 1 and the front-face side 
substrate 2. In addition, when forming 
the fluorescent substance films 11a, lib, 
and 11c in both substrates 1 and 2. the 
fluorescent substance films of the same 
color are made to counter mutually, and 
t hey are formed. 

[0079] Moreover, although each liquid 
crystal display element of each 
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which formed the pixel electrode 3 and 
the active element (TFT) 4 Are good for 
this and reverse also considering the 
substrate 2 which formed the 
counterelectrode 10 as a rear- face side 
substrate, in that case What is necessary 
is to also make the aforementioned pixel 
electrode 3 into a transparent electrode, 
and to prepare a reflecting plate in the 
superficies of the rear-face side substrate 
2, or just to prepare a reflective film in 
the inside of the aforementioned rear-face 
side substrate 2, while using as a 
transparent substrate the substrate 
(front-face side substrate) 1 which formed 
the pixel electrode 3 and the active 
(dement 4. In addition, when preparing a 
reflective film in the inside of the 
rear face side substrate 2, you may make 
a counterelectrode 10 serve as a reflective 
film. 

[0080] In addition, although the liquid 

crystal display element of each 
above-mentioned example displays a full 
color picture with the combination of the 
pixel of red. green, and blue this 
invention is a thing applicable also to the 
active matrix liquid crystal display 
element which displays a multicolor 
picture with the combination of the pixel 
of t wo or more colors. Also in ihai case, 
make each pixel electrode correspond, 
respectively, and arrange in by turns the 
fluorescent substance film of two or more 
colors which emit the fluorescence of a 
mutually different color to one [ at least ] 


substrate, and it is prepared in it. And 
between two fluorescent substance films 
which emit the fluorescence of a different 
color, if the intensity of generating 
fluorescence makes larger t han the pixel 
electrode to which a fluorescent 
substance film with the high intensity of 
generating fluorescence corresponds area 
of the pixel elect rode to which a low 
fluorescent substance film corresponds, it 
The intensity of the aforementioned 
generating fluorescence can display 
greatly the pixel colored with a low 
fluorescent substance film, i.e., a pixel 
with weak color intensity, and can also 
display the pixel of the color by sufficient 
thickness. 

1 0081] Moreover, although each liquid 
crystal display element of each 
above-mentioned example uses as a 
rear face side substrate the substrate 1 
which formed the pixel electrode 3 and 
the active element (TFT) 4 Are good for 
this and reverse also considering the 
substrate 2 which formed the 
counterelectrode 10 as a rear- face side 
substrate, in that case What is necessary 
is to also make the aforementioned pixel 
electrode 3 into a transparent electrode, 
and to prepare a reflecting plate in the 
superficies of the rear face side substrate 
2. or just to prepare a reflective film in 
the inside of the aforementioned rear face 
side substrate 2. while using as a 
transparent substrate the substrate 
(front face side substrate) 1 which formed 
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the pixel electrode 3 and the active 

element 4. In addition, when preparing a 

reflective film in the inside of the 

rear face side substrate 2. you may make 

a coun tore led rode 10 serve as a reflective 

film. 

[0082] Furthermore, although each liquid 
crystal display element of each 
above-mentioned example is a reflected 
typo thing, this invention is applicable 
also to a penetrated type active matrix 
liquid crystal display element. 
[00831 

[Effect of the Invention] Since a 
polarizing plate indispensable to a TN 
type liquid crystal display element is 
unnecessary since it is what is displayed 
using dispersion and transparency of the 
light in liquid crystal / maeromoleculc 
bipolar membrane, and a fluorescent 
substance film can color a pixel and a 
light filter is also unnecessary, the active 
matrix liquid crystal display element of 
this invention does not have a quantity of 
light loss by the optical absorption in a 
polarizing plate and a light filter. 
Therefore, according to this liquid crystal 
display element, the loss of light can be 
lessened sharply and a very bright color 
pict ure can be displayed. 
[0084] The intensity of generating 
fluorescence and the area of the pixel 
electrode to which a low fluorescent 
substance film corresponds between two 


liquid crystal display element of this 
invention Since it is made larger than the 
pixel electrode to which a fluorescent 
substance film with the high intensity of 
generating fluorescence corresponds, the 
intensity of the aforementioned 
generating fluorescence can display 
greatly the pixel colored with a low 
fluorescent substance film, i.e., a pixel 
with weak color intensity, and can also 
display the pixel of the color by sufficient 
thickness. 

DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 
[Drawing l] Some cross sections of a 
liquid crystal display element showing 
the 1st example of this invention. 
[ Drawing 2 J Some expanded sectional 
views of a fluorescent substance film. 
[Drawing >]\ The expanded sectional view 
in the non-electric-field state and 
electric-field impression state of the one 
liquid crystal section of liquid crystal / 
macromolecule bipolar membrane. 
[Drawing ij Som(» expanded sectional 
views of the fluorescent substance film 
which added the color pigment. 
[Drawing f>] Some cross sections of a 
liquid crystal display element showing 
the 2nd example of this invention. 

[ j ) ra wing (jj Some cross sections of a 

liquid crystal display (dement showing 
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liquid crystal display (dement showing 
the 4th example of this invention. 
[Description of Notations] 
1 2 - Substrate 

3 - Pixel electrode 

4 - Active element (TFT) 
10 - Counterelectrode 

11a Red fluorescent substance film 
lib - Green fluorescent substance film 
lie - Blue fluorescent substance film 

12 - Transparent base material 

13 -- Fluorescent substance 

14 - Color pigment 

20 ■ Liquid crystal / macromolecule 
bipolar membrane 

21 -- Macromolecule layer 

22 Liquid crystal section 
A -■ Liquid crystal molecule 

B ■- Molecule of a dichromatic dye 
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v... ^j^f^^^i^f ii>L--iLlf{y vt^^Ur.K.^ < 
[0 0 0 7 ] L?i>ijs 1^4;("^^ic'r:^ F-;t.. rrfec";V 


[0 0 0 8] t^Wjft. '* i- lM\~' l s'£< LXW 

inr>'j h- l/t. <,">-c*.)i> 

[0 0 0 9 ] 

Wd, - 1 o ii ! H] ; ,w; ■ f ■ t ' ( i mh k -jTft^'tt:- 
[oo i o] mm&ofajrft-um 

MMflt//; < f I - * M^'iEte I- ^ A:* -[ i" o-'-^ t 

[(•oil] \t:., A:im<''timtittif : n. 
- (.^."^'.HHi-'-fiihl '-IliT^ l. ,: '.. 

'■1114! '';fi:f3/^ ; T.i fc^c'V^ M^M* <UW: 
<'>:fntt( 'fn^uii rinl i; ;:. L * I -ri/'J^A 1 1. 
•'•r !\ * :i. ift^l^- ' '< . ^ ^ v;:^ ^ 1 M v >: 
U v^ .f ;tlte' r - fr'ffi.V ( 1,1 - 

^/ [ l 1 ; : fft l -c 5 kViSm ■» /-ft, ?s ^ f fi'jt; ^ ^ i ■ : i ^ 


(3) Vfl^S-r l 8 l 4 h :* 

■i 

J t m ^lic -tft^.t ■ ^ ■ i - *. '.iv >tf >&-■?.*. 0 L ^ - , 
'0 v - n- v i it] i . - u v < ^ # v f. ^-r t) i 

[0 0 14] -r L * I ' 7 'f^Hi'] ]'# rrt , ^iS/./it'W 
-C 5 s'« .. r N ■'■;'!•':■ i'ffi, 1 , ^ f-l: f »;>; -'cftS A: 

f m .. : - i ■ l* k 'i fifc-r 

[ o o l f» ] r. ,^ . 1 hM-m.i v • ■ v - v,/, 
i; ">i; ."'rfiit'-" v i -'^V^^'^K^^' 'k^^^^ 

' c'r.v;- ^:fj;BC[ -r.ft-<ft Ait./- ^-/j^)0 (.1 - 
-I - v ; i . L ; * 51 ■ ,v ' ' ' ,,, *;, ,r * ! I i'L- " "C !'* Zi ti "! l 'J 1 
[00 i *.] L z<'>mik-r>4i f-t: -nil. 

-fJi --CM, -.ft 4- ■If'ti^i- ^ ii - > r '^ U-m^ 

rmi 1 11 k ^ •: l ■■: v » r ;>:- v., ■iii^fci-^ 
^r^e /-r-i-;;. : !: 

[0017] 

[ i;.^^]] ;> K, i:ltm^ l^tL^J^ ^1 fill ^!v.L-CAHH 
30 -t-£ ^^l^]'''^ 1 V-7- 

h 11 v '■' f-4v f-i'.i -ST. '>)<''ltfr fi^] C>- 5 

[0018] >] 1 ;;. ^jl . \'w\<'< 1 iu*.i\UM t---" 
^11, l- i i -V ' ^- T.:-" A: ^ l J . yj:M 

fc,"** CtHife''J'ii1^j^- f-4 h.^Lux^n ^:fti'mj) t U^ii;.:. 
■10 It. -:oiii.C \-M>:J>rr. -j c\ t-..,iiS;fiimiJAMii l '' ! r. 

[001 9 J h^'itr^-^ M \m -cf I r I- T (i*S^ h ; - 

. / i} ) ' «')'r f 1 4 n. \-;;ii i £.hm\w.\ 


(■1) 


i k i 4 h :j 


[o o ?. o] Ar L J ^\-. l i - * 1 .. 

1-.1UTI- T4;:^- M.v^ tfMr^ *. f : 
K ' -1' ^ > £ , MU»ilX V 1" 4 ::i*.'f*T- - [:r L : L 

») , i i- I' 4 tO- 1 /- h3E&5l:iHijiki V-- h v>f > (.:-<* 

t':^vA:^^i^-^fe^:^^^ 1 la!:, *liVVu 
^t^^S 1 1 b T%-0>ft±*L%1-*>n&&±it 

[ u 0 ^ *j ] r n lla, lib, l l c ri 

: <,'''Mfci ! '\J>1&A:m% l la, lib, l l tit. [?] 2 

[o Oi'M] /t-jj.. k^wUff l 2 it.. 11 
llli. i^Lt^'LWfl^ "'-/i-* Kfflflii, >/^BV -/ , k r ^ v 


[ n o i: 6 ] KUi'iii* -tf*=H^ lla, lib, 1 left 

&:hm)m 1 [fiii: felt 1 2 t A" ffiflHmK^U;^ 

i ;$ i $:/?fa^j^-c&^ L/t ^ mmztax'A 

.WHfc lla, lib, lie 12 . .hfill F T 4 i' - V- - 

io [0027] :c' v- ■ } -mim.e \t. Si n C£ML> " 

- ■ i mm* L,:;iUtO?i, -^{^.n >X*UZ 

[<M)-8] * . ! ,ch \±i'& 1 1 a;^^/io 

3 > , k^fe^ tm%l 1 b^x^k^M- 
'.*iiMi:i£:, !■ lu! A l 1 c t-Wi'rt- $W,$i&fe 

3 u (t, Z-cOiftm*.^ M&^.^Tffi Mc^lO^ 
[0029] :i'^)l:&^:Ml la, 11 
b, l l c !: <W-\ ^ift;^m^3'^:fiiffi^^v ^i.E^i'j 
20 *.*"■*; I , ill .iH^fe^'^A:^^ 1 la, lib, 1 

1 c -/:- •') ^ t.^ A^n^^/^^i «f 


[i)0L'4] .1:^1:^11 :*!!:. I .ilMiH 1 2 

A:H-l-i^^^*y*:tl*"WL ./r.f.'O-C"'*.*! . >ltv t^^T 

.1: m ftl^^r^^^^fi^^^^^dVt^u^it:^^^ V 30 

[O02S] -r it, .t-..rci>^fe't 1 1 a lilt 
fe--r,^ : A:^W;^/f3i -':>it, ^fe't A:fW;i 1 b|-.'i, frJ: 

&u ^fe^jt^i i b^Htrrd^fe^^^H^^m 40 


[oo:to] i -Vi:'"., 1 ■.iLl.^fe^.-tra 1 la!:. & 
faliiMKmi 1 b !r- n tZi^ 1 1 c ^;^to 

[oo3 l] i'):c:. I^ci ] 11. l.lG^&^'^^iW l l 
a, lib, 11 c i:fn-]i: ^i^.^n A: (fife.'-t) 

^ ^ j=i J; O- - ^ g X- <rr& ^Lf jflij 5g L 7c fe.^ ^ 
[ (J 0 3 2 ] 




■ i 

ft ft $ & | & ft # it 

-- 

mf*. n ft 

fr Sft ft « (m) 

3 5 5-425 
( 7 0) 

3 9 4-500 
(10 6) 

3 8 6-600 
(2 14) 


4 4 6 
9 6 7 

5 10 
19 6 3 

6 0 6 


12 0 5 


a ;t.ft~t-^£# tit. ^^i^-c^^)t^^^ 'i 

2 0 5 L ;rK,<, 1/,^ <1 v'jtfKi^N 3 8 6 - fi 0 

0 , ^;<'>?iri#iP&^L\l * ((. 0 0 3 8 h 2 14) tz 

[ o o 3 4 ] ^fe'|:>k;W!S i i b 

( f> 0 0 3 9 5 1 0 6) fa 1 

(2 14) ;:it-- ") J*-: i •/:- <*\ : fc(0:& 

[ 0 0 3 5 ] Itz, A -U*H# 1 1 c :N^i"£ 
tfl . \z- ■ '."fc&XH^i -ltW%.fr 9 (, 7 I 

i\ Vr&frMt 1 3 r> r> - 4 2 n x ^ I'-^Jrfi^ ( 4 
2 5 3 r> ;. 7 o) ^'tfitfrts ( i o 

[ 0 0 3 0 ] r; I <0'j^y$ijT(^ %1.iiv>t^*f£ 
/tMUU ■•rVM-.'Lf4*- 1 l c/ J ;*-JJLc'-^t.i#i:^vSHi3'7:i 
;rn»i', 4t^>UW;i l aiJiaUfct.^ii l b 
;V^>lc-"t-^M^'.1ifSi3(Oifiifai: t) f ■'*>};* < U E/c, 

^{l^ ftltm l 1 a ,i'<jJ.L:i-.6^^'4i^3("!fi!^ l: .*) 

<i r- k : i. ■■: i - 5, 

[ 0 0 3 7 ] [XI 1 C-kl '"C Wa It ^ til Att^ 1 1 a 

■;MHL-v 5i*;^vkfe3</>v£feft>&\ wb I t^fc&MMI l 

1 b;V-H/^'*"5i*>--il£fe3t' , ^f44fi ,: . W- K*V£ilvrt:f£ 

[0 0 3 8 ] 4*k;, I Tit. >*:|Mv.MWIl 1 

a ^-<-ni;-f- vi^"^hI^3 ^mmi i b^^tfc; 
/life 3 k . - n r ift'^7gfe[ij](/:-fh r :[s^ i\ z% l : ^ 5 

lb, ll< U-'h . J-hi-<rl-)~ 6itft"#nife3 h 
i Nil" i: ^iift-'fnv l civ; 
[oo3')J - i ; I -k^ AMM 1 .^ i k i ft f 1 u J \K*fo 2 
•' - v.: v< , ■ } . ^ z.A'\ L : ^ 

:^,VAii xi; *j . :nrau^i, 2 [iijt/iijijiu 
• -^t^"-?JH i /iMlilil:. ('Nin .0 : I'^nir^ o,N t ;< L 

[0 0 4 0] " (' - & rfii ;V r fi[ ^ m 2 0 1 1 , rHi ; f lg 

[ t 1 i : ■ i^i A* IHr ^ /T. 0 -0 ^ *J , Z <^ ) ^ W ^ 2 0 It .. 

: : -'j A-lt'r fi:'^ ^ > I r > !" " ^ iLl v> 


(5^ VfW.'Y- 7 18 14 8 3 

[ 0 0 4 2 ] h.i;^^^ r# f-U, M-Uf, -n-'^fe 
1, 2-< . - Mf^:'rl elf ,; L , A -i*c:. -</'-ii^f»il, 
2|;S];:. i^v-aHi 1 ) niM^:^A^'C^ntcL-C^v> 

'ViJ, ip|-.;ii?r..M](:i., ^^c^'^iaiv^v I St, wi ''/>/■ 

[0 0 4 3] li'-t il. JlU^t 1 , 2!;S](;A.iAL/'. hit! 

r > - U I1 . 0 'U 0 1. [%tj ,VV;> /"Ovl 

I '!lr'' x L ""' . ■ h " '''fv*"/"iJ'" - ' - n • L "'-'''" •*■ h / :" 

20 [0i>44] 1 1' ■;'::..'■'>, i : !'■«'■ - -f hi I. -'.^'i '/ f)^ 2 1 (t 

i^iV.. 'rwi v r-^w-^2 ot«if /A: v .ii--;, i^^; t -^2 0 
[ 0 o 4 r. ] w;. i-^^i/ir/;^- -"^^^.iH^riN 

fajvtErti 1 i> Ji-Jf WiV: L,*- * .frit] &l 2 fli'j/ / »r,f r /f .'..v^. 
r. L : , :i.i^<fl-l?life 1 o(t/ ; [fri^|^^2'.^:Nrr:M;: 
••CH./^;S>'r' 1 ^ft^ 1 :'-"^ : s> u 

30 ^a;::tNr^^;:^^^^[K^tL r. ^ft<,vUY r^,)/ 
f-^Mi^2 0 t-Wtt, 1 r... 

[0 1141.] L "C , t^'iiM^ t"( t . ^^ itlf^iin. 'i$ v tf 

f-f,'^:o i'?f^i./:i^ UJ:i!ifll']KW l '0^;fi: 
:M) i*J-^M*/3 0 .t^fi L ^ :.-/».f:i 

O-fttsoc fit HP! v ■ a J. ■ ^ - f 3 l ■/» 

^ fi',:.fv;oio; 3 w - v * . - - > v t-, :. ^'^^rf!^ 

3 2;n kill* M iim:. ' *• a: ( ^ : i.'^r 
m)| ■ 1 •■•:,) : \- :, AmN^'. (ri v 

40 5 

[0047] k^r *•■/ - ■/'.■ f '.' • ^f^iy^-r^-k 
It, i*^^. rH] ni f-til i'mv 0 ■;•£/) vtt^RfcAl b 'j&'^-z: 

}]) l 'Zl: j:t6 i,0yr : ^ s ^c/)^ I >^2 0 ■>/ k2 
1 ^'I'll ';>!» L C I ^ 6 I'Nln 2 2 ^ ) ;> {■ AM. ^ 


9 

V 

[ 0 0 4 8 ] V;. *a*£^*r<iE-C(i, I Ic!^v,il2 

0 -r^ifcWMi 1 h^tiVAJM£ 1 la, lib, 

»k itt^-'X, m\ii&:Mn§i id, iib f i 

OjiIi :-P?j:i:ili It: X •'> !:f^UJ 6^ 

^ i ni: </>p^(:t£^ trrur-t- ~. . u . [si 3 (b ) i'« t : , 

;:, l.^tV : >^2 o i r -t ; &M 2 'J r ^^'':V f-A;>^^ 

in] l , tij'i-^i'C . ".feii^+v^ l-' 7 '' '/ V' b i-.^fiiirtiii* 

0 * » ni^ f : ftfJC Weft ~C I i , i'SM i^r* r </ - # :M'J ^ - » 

5 : b t: \ ktr. :.£tt.ifcn;: i. o^v. :A ^ 
iri : ;:ft /.IS 2 o 'i-aJiS-i- 

; ^,'ffl£2 o >v- adi .Hifoffi'jiy^ l ..t.toav .iWHS i i 
■i, lib, 11 c l:.«jrt- y. u f ,C. fcffc&S l 

la, lib, lie '-if! f -cr-R fii/ONfc:"* o i: 
4 . 5, 

[0i)5 l] f/r. J-**NV3 Oil'&lt' I'-W^f 
(it^ut^t-^u 'm tlti 1 la, lib, 1 1 cl: 

L . t - i': > # ; A: < MS l 2 {i&vA^^T.-t- ;-i y < . 
ft W»< 3 0 TF:^ £ *l :-t h ft fciW* 11a, lib, 

1 1 , ;f-- J fe-1- :.'&\>t i: l:^ni t^2 0 ^ ^n:^ L X 
*: fulfil!; M'^tL. r ^ 

i ii. ^ j ^±^%-v^^:^um 1 l 
j ^ . &y>#yct^*A£&$i:MW% i i b ^ . fV' 7 'tr< 

iii---'iS:.it<^ i i lib, 11 c,:-^- 
r/i-'''&-JfH^ Llr/j.--; 4* IT, 

[o o 5 3] .h^i*:#'.o.jffet;oi *-cgftHf]-|-^ ( hid 

lib, iic i-j^ox4i r-( T »sai^.»/€Wfe"3 or-fot 

.^L, ^-o'iJF-cW.^^^'^'M- .^f^^- 1 la, lib, 11 

R l 3t'^5, 

[0 u 5 4 ] rLC, i^.^S 1 ^fl, ^ (O-iit^H l 


(6) 7 i s u a :i 

10 

[0 0 5 5] /^3, lil.Ai^S 1 3//*^-^6til >tl'l, 10 2 

i 3 i-xSiS L 1: iViil-^B i 3 ->:m\£iit:. 

[O0 5H] ltz.t- l"^1&A:{n% \ la, 11 

b, l l l C'k\m\\:i\M1'*kr.. '&Wm*-'&:*tW 

m\*nt'.'&'kh.. m\ii&fcvjn i :i^^-t-<:^ k :t/- 

ivMct^;^} lii ^(^^^^v^^m 1 :UcL L i^-lM 

rSiisS L -.". ^It n& ^r *■ 5 ^.^(^1^ 1 1 a , 11 
20 b, 1 1 l i^/hO'ill.'t^t-f-o.-t'.''^, - J H H 

ft 1 3c:>^Afti - i-.>X{Kt 

[no 5 7] -ir. l ••-(:. IJd^:^.ic j'^ rlt. Mu. ' 

fwi A:fM;^ r^'r>in, r. rifr^^P; 1 la, lib, 1 
1 c :i t -,-C ^^xiffe-C^ 5/r.v,i -v ^ 4- v 

30 WlTii.L Lottu Mi v 

[t)0 5 8 ] Lfi!^;:tM5S l la, lib, 11 

■>t. l :i*'o ti'''C-M'V-: . ^RitJ'-T-t./i'A--^ toTt 
itV-^-t-o t,t'>-C*. ? jf-.y-i. I^'^^i^ft^ll la, 11 

l frfe.it'/'Mf tilt— r(^6A»{iiHii \ ^'ib-, ±rci^ 

A;f-t=fll? 1 la, lib, 11 c I'-.^lfi/'t^Sf 1 3 1:1, »[ 

40 i-^l-oA'.^N ^.^ftflSl la, lib, 11 c^b^t 
[ 0 0 5 9 ] L /-'//•- - "C , .hlE^^^-f:^-7-il .ttltf . 

[0 0 6 0] L^^t), I-O^tfpft-i'^-f [-^^Til, 
50 ^, pf^'frB^^a: ir^fei o^.-t^ft^l la, 11 


11 

b, lie o-j t,%1;^-t^'JfeiS:;^^^n^ tit* 1 l 

c, ^<t^-^V)^:#^^3'.'):fti^l.. #'L& \S>>8Mit-fii] 
\yh^ \:im\ 1 a ^ ^ .7r^i 1 1 b;;*^"* 7 j 

*«;»!:< L l ^ -WMTC 

1 1 c • I il± ^n 7 >>^ M. ■ > t &iftJ£i'.'*Si ■ ft- 

A: M' ! Ih^ C^ 6, 

[00 M] IT:.. l:..diL ;*r ,t v il, if WIS 1 1 b 

^ ^"#J£ l >) ft LUU ^ : l:^'^^^-^;.! tiif^i 
U:'&*;<*!lSl 1 b//'<fl.^-r 5^:^m^3c^;fi;^^,. ,h *& 
\,<m 1 1 a ;^<n.::-*-5i*:^^W:uo fifffi t. " r» : r-^ 
■; L-ci-:.r:.A'K 1 b;: 1 - ,-c f.fc * 

* 1 it^'i- . - j i fV.Jfc LA ; & 1 c .. 

[()')'"• 'J ] Ii'iJil-.V. i£ .Vc'VJt; Aj^B^ 1 1 h : 

; ; ] ; ^ V V^;^vt^ ^ *j ^-"--f- ^f-*|' ? '''Ti"^ 14 ' ''''' 
^^fc'/'-j'C fcttHS 1 la, lib, 11 c ri'4C-J- 
-''^/drL.M^L -Cjl-<i.f. >k fi:'.'fL-'- : ' ' y I I 

; -V ; *:* \ 1 + * vt. 

it'i .ii! tW;^7£to 3 ^.fi:ffl"lL{i, ft'f*J£4- *>* L X 

[0 0 3] /c*j k^'£fc^l;;-fj:) ^'&vfcft;!&i 1 

a, lib, lied iS'Vl^fr 1 2i:f.^^i 3/:; 

VlWAI la, 11 b. 1 lei:, Z<'^;A;<t«5 ; fc'^ 

4:<''t*li:<;j£/L <t£i4j® * -£ft!i 

i , :"t;t | "i4^t'>:- frfcfW ( v • v ✓ .4 ii ifji h X 
1 • WO 1 4 ■t^'JirLnff, lie itttHS 1 1 a , 11 

b, l l t Cfffe ^LA'. <bo 1' o I L ;i-'C 

[ 0 0 f. 4 ] - <'>#■■ /ril, ^ feii: -tfttiS 1 1 a ;;.cU 
fW £ t.f^.'K: l , >t<M!£ l l b irrltfi'.-ffin £-yf- -ir 

'iU.ft^ 1 1 1 1 h, 11 ,1 f t ■*>ih-n-A .L'Ji 

't •.]. -Llt'^V 1 ] a . I 1 :■■ . 1 1 c -1 jj£f V >^;,i-^ 

: b, <; i .;rU ^ : o /■ ■/ . ~ . t: vJL.^' 

fctfi 1 o: />]■.•: l /. ■) i-v^ftfe^^r^ii'-K - 

t ? ^ 6 

[00 tif»] .;/r.. h^^tef^i^Jit 6^; A:ft4^ 1 1 
a. lib, 11 .-it. ^Hf]^,^! 2i:^:Wvrn 4 -i 

til K I . f,(/r'-*, - :':' l T- ,1 ft^'A 1 la, lib. 


D 18 14 8 3 

\2 

cit, lHi^^I^3 u 'lUiX^iLC i. t: I V 
[0 0 fi7] ^'^Hf]c/j^ v ^,^^^j^,jVi-r '/x 

h w -/i/t",^ ,'-0') ■% / >f(JW±Y:4Xh 

3 ;z^*L-;^i^;-f-/j/x^ii5S:j 3 (>J 1 u f< L/rJ-iWtK 
3 2 hf.i]L ■ ^-/:'bt^M3 3 

'i- r f r 4 . ■ f- mm i&vm) 6 ^ x . :. ^ 

J ' v - l-^lhci i ^Dfi'^-nife3 ^-jf r j b t ^;z, 
-■/)[*; jfsrtim I- izlivit^i la, lib, lie 

10 >i_,ritt^ i> 

[006 s] /..-i.;. i*;^'.iitti:i'.o hii 

'^./::^^1 1 , 111:, ll c l-i&it/r.//., m h iii! 
i: fKj=,U f tf:M£f> i" l.l''^ 4,(4^^ 11a, 11 
b. lie ^-if^icL. -.-■/• l.izimi^nites ^ t ixtr: 
i * 

[ 0 0 ». 1) 1 .-. i*:. >] t> tt^^E^^-^ 3 c/)'A'Mti^J i' -ni' 

" v- > * ^- . ' l ') / V v i ' i - ■?(: : ' r >m(»fr ft; [vifj 

20 'O^/itcL-:, :^:'^;^^l^3 1llx^^^^r^-^.. 
iM-:Vt^3<.'i 1 la, lib, lie 

[0 0 7 0 ] /i^J. I id^ibiJ L rj^h ;: I. /"i^fc^l 

la, lib, lie i-if6;^i?gte3 h }KtiXi&it?'.&& 
Rr:t(,f. -:<.'.fitj<':.^/,fc{tLif] 1 i:^L^^l ^ fif] 

■r h 

[0 0 7 1 ] .■ ! ^ 1 -?fi 3 ./ ■■-£tfcm'Cn . frfe 
30 </vft)tfWI§l la. lib, 11 ci'tnfii, 

if-Ki" ^^nifii 3 ^ ;.£(rf»i] Lifiiffii-:^ L Ti v^;V'. 
mk\ftfoi.o#c*M%\ la, lib, 11 ci^nLi'!' 

flW 1 1 u , Mb, 11 c/i;fi]^i-rh.i J nili.f[n-] C 
L C ^> I. ; -:« l >^-,Vlt.. ft fc^'-ii >liW Ma, 11 
b. 1 1 '');f!i*u v. ^\*''Jr'?<LW- 3 </■ *. t. Mit-H) V > ^ 

[oo 7 7 { t -t* ^, 1! ) 1 1 T; -l ■ ' » KhtjS?\ 

■ j'f/* - / [*...- v ^^[S/^/ j ^ f'-^> -jTr/'h'Wr 

la, Mb, M c Ortifakxti^U, frMM 
iT.M'*:-^-:' : . lit fji'irit^l!^ 1 la. Mb. 11 


3] 


13 

&<jy&&iW%i l.i, lib, 11 c (Miifu'WfH;.*:^ 

ut« i i tu'Ufc&mmi i w^^-iic 

^•rti^ 3 (MB'J.'/IH i.7*fi'i L ri^j/j', : e:<$i ^m^'^i 
/i-i '> £ n ^ ^.-**ft*SL^ii h !: ^, . - t^.^ '- 7 ■ 

[0 0 7 4 ] . o'"*?$4 ^'^Mif^^hli:^ l -.o^-ftfe 
mi la, 11 b, 1 1 < -ifc:^7£f*3 i: '«lurCtiS:it* 

i-f^/sr^- F-i-i^ frfc''^vA:f^i i i i 
b, ii c //vifj-L""'' Oi*j#vu*4i y^'ifiiflB/Tid V/i.^i:^ 

fi-fe'/'-iii -WW* 1 la, lib, 11 .. i'.' flifu 

ii^-^^ri& ignite i •Kh'^:7g*4i./;- 

■Jump, i u\ 

[ 0 0 7 5] AriJ. 1 — '/'^-fttti^! ■:■(::. r.fcfe 

i i a ^-mi^- i-^^^^ i ^ u ^ 

« !: , <t '& A:im 1 1 j ; ^fe^t^'ll t ■■' 
fito ' 'Ml s":.^ t )-| ^fW£ i i b t-^li'-l^m 

[ 0 0 7 6 ] b^^WTft. $ ^ /T,y V F-ttht 

f#L> 0,^,4:^;: t-.— • - " *_-ff;i»-:i> 

j£ 1- • , C l » A;^^Ln-;V,^l O^. . &n r^<; t 

B f T • ' ; •( . j?{:o<:->: \ f- i- .^ h ; h 

[ 0 0 7 7 ] ^ 1; -d'i^^J Cft . tfi.ft. '/ rtl 
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